Abstract. To find out the water quality of the constructed wetland in Ming-Guan testing ground of Hebei University of Engineering, according to the water pollution situation of the constructed wetland in Ming Guan testing ground, take the monitoring data of water quality which are tested at eight monitoring points from October to November in 2016 as the based data. Choose total nitrogen, total phosphorus, dissolved oxygen, chemical oxygen demand and other indicators.The improved fuzzy comprehensive evaluation method combined with MATLAB programming was used to evaluate the water quality of the study area.Evaluation results show that the class I water accounted for 4% of the total evaluation, the class II water accounted for 14% of the total evaluation, the class III water accounted for 20% of the total evaluation, the class IV water accounted for 59% of the total evaluation, the class V water accounted for 3% of the total evaluation.The results is consistent with the actual situation of water body and provide a theoretical reference for the water quality evaluation of the Ming-Guan testing ground of Hebei University of Engineering.
Introduction
With the rapid development of social economy, the problem of water pollution is becoming more and more serious. So far, domestic and foreign scholars have put forward many water quality evaluation methods [1.2] , but because of the many factors that affect water quality, there is a lot between evaluation index and water quality category Complex non-linear relationship, so there is no uniform evaluation method. In this paper, the fuzzy comprehensive evaluation method at home and abroad [3] [4] [5] [6] , using the analytic hierarchy process to determine the weight coefficient of each pollutant, the use of weighted average comprehensive evaluation of the principle to determine the water quality level, the Ming-guan test site water quality evaluation The scientific and accurate theoretical basis of water quality management in Ming-guan test site.
Research Methods

Water Sample Collection and Testing
Sampling Point Settings. In this paper, we selected the demonstration area of Ming-guan water environment ecosystem project of Hebei Engineering University, and set up eight sampling points in the demonstration area, as shown in Figure 1 . Monitoring Index and Frequency. The monitoring indexes of this study include DO, TP, TN, NH3-N, COD, CODMN,, sampling from 8 sampling sites every 7 days from October 2016 to December, and water quality detection.
Improved Fuzzy Comprehensive Evaluation Method
In this paper, the improved fuzzy comprehensive evaluation method to evaluate the water quality test field Ming-Guan, the main steps of the model are as follows [7] : (1) select evaluation factors. According to the water quality index, the evaluation factors include U, U={u 1 , u 2 ,... u n }, where: n is the number of selected water quality indicators; U i is the i water quality index, i=1, 2,... n.
(2) establishment of evaluation criteria set S. S={s 1 , s 2 ,... s M }, where S j is the water quality category, j=1,2,... m and m are the water quality standard categories, and the water quality is classified into 5 categories.
(3) establish membership function and fuzzy matrix. Because the water quality indicators (except dissolved oxygen) are the smaller the concentration, the lighter the pollution, the better the water quality index, so the use of "lower half ladder" function is expressed as follows: In the formula, r(x) is the membership function, X is the evaluation factor, the measured concentration value is mg/L, and S ij is the i evaluation factor, which is the standard value in grade j. The expression of the dissolved oxygen is basically the same, changing the direction of the sign in the condition.
Fuzzy matrix R is established by the membership function: (4) In the formula, R ij is the subordinate degree of the i water quality index to the class j standard.
(4) constructing factor weight set B In this paper, the analytic hierarchy process is used to determine the normalized weights of the evaluated items,B=(w 1
. Consistency tests were also performed. (5) synthetic fuzzy comprehensive evaluation index By using the right operator to synthesize the weight vector B and the fuzzy matrix R of each evaluated item, the fuzzy comprehensive evaluation index C of each evaluated object is obtained. 
The C contained in the matrix C j indicates the overall degree of membership of the fuzzy subset of the V j hierarchy.
(6) analyze the result vector of fuzzy comprehensive evaluation The traditional fuzzy comprehensive evaluation uses the principle of maximum membership degree to evaluate. However, in practice, the principle will reject the numerical results of fuzzy operations, leading to the loss of data information.
Because of the disadvantages of the principle of maximum membership degree, the weighted average comprehensive evaluation principle is adopted in this paper. The formula is as follows:
In the formula, the C j indicates the membership of the evaluation object to grade j water quality standard, and the beta is the weighting factor, beta =1 or beta =2.
Application Examples
This paper takes Hebei city of Handan province Hebei University of Engineering Ming-Guan test data of water quality monitoring data for the field of artificial wetland. 6 indexes such as dissolved oxygen, chemical oxygen demand, permanganate index, ammonia nitrogen, total phosphorus and total nitrogen were selected as evaluation factors. With the surface water quality standard (GB3838-2002) as an evaluation standard, see table 1. The fuzzy comprehensive evaluation method and the improved fuzzy comprehensive evaluation method are used to evaluate the weights based on the analytic hierarchy process. Due to the large amount of data, the data of the monitoring point 1# in October 6, 2016 are listed as shown in table 2. The evaluation indexes of dissolved oxygen in these indexes are superior to those of numerical value, while others are opposite. The other 5 indexes are optimal with small numerical value [6] .
Establish Fuzzy Correlation Matrix
According to formula 1-1~1-3, the membership function of each evaluation index is determined, and the fuzzy relation matrix R is established. Take the October 6, 2016 monitoring point 1# as an example. 
R
Weight Calculation
Because the influence degree of different pollutants on water quality is different, the corresponding weight is different. The analytic hierarchy process is used to determine the normalized weights of the evaluated items.
The evaluation factors are these six pollution indexes. In order to make them comparable, the individual pollution index method is adopted to process the data.
Construct the judgment matrix D j , which is the relative importance degree of each water environment evaluation index in the j evaluation object, and construct the judgment matrix as follows: 
The feature vector for maximum eigenvalue and the corresponding, and the consistency test, to realize this process in MATLAB, the calculation results show that the random consistency ratio CR=-1.55e-10 is less than 0.1, the corresponding feature vector of A01= (0.0708, 0.0567, 0.0999, 0.3147, 0.0722, 0.3858) is the weight of each index is B 1 .
Evaluation Results
The weight set B calculated by the analytic hierarchy process is multiplied by the fuzzy matrix R, and the comprehensive evaluation index C is obtained. Then the water quality grade CT is calculated according to formula 1-6, and the water quality category is obtained. The evaluation result is shown in table 3. Table 3 . The results of the comprehensive evaluation of the sampling points. 
Evaluation Result Analysis Weight Analysis of Each Index
According to the analytic hierarchy process, the weights of each index are determined, and the average value is taken as shown in table 4. As can be seen from Figure 2 , the major pollution indicators of 8 sampling points in the study area are total nitrogen, ammonia nitrogen and chemical oxygen demand, in which the total nitrogen pollution is the most serious.
Comprehensive Evaluation Results Analysis
After the Ming Guan test field of artificial wetland in seven working days of 8 water quality by fuzzy comprehensive evaluation, the evaluation results are consistent with the actual situation of water quality, the evaluation results of statistical analysis, the results are shown in Figure 3 , the I accounted for 4% of the total water evaluation and overall evaluation of 14% class II water accounted for, the overall evaluation the 20% class III water accounted for 59% of the overall evaluation, class IV water, V water accounted for 3% of the total evaluation. 
Conclusion
(1) the paper improved the traditional fuzzy comprehensive evaluation method, AHP method is used to assign the weight of the water quality index based on considering the interaction between the maximum pollution index and evaluation index of the water quality, the weight coefficient can accurately reflect the effect of naturally, each index of water quality. The principle of fuzzy comprehensive evaluation uses the weighted average comprehensive evaluation principle to avoid the shortcomings of the traditional method of maximum membership degree, which leads to the loss of data information, and makes the evaluation results more reasonable.
(2) using the improved fuzzy comprehensive evaluation method for water quality demonstration area water environment Ming Guan ecological systems engineering comprehensive evaluation, the evaluation results are consistent with the actual situation, to show the application of the method can be applied to the evaluation of water quality in the study area, the evaluation results for the I~V class water accounted for 4%, 14% of the overall evaluation, 20%. 59%, 3%. Analysis and evaluation results of Ming Guan test field water quality of the main pollution indicators of total nitrogen.
